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' DETAILED ACTION 

1. This action is responsive to communication filed on March 22, 2006. This 
amendment has been entered and carefully considered. Claims 13, 15 and 25 are 
amended, claim 26 is newly added and claims 1-12, 14 and 16-24 are presented again 
for examination. 

2. Applicant's arguments have been fully considered but they are not persuasive. 

3. The rejection of claims 1-6, 11, 13-18, 23 and 25 as in the previous Office Action 
is respectfully maintained and reiterated below for Applicant's convenience. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted onan application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-6, 11, 13-18, 23 and 25-26 are rejected under 35 U.S.C. 102(e) as 
being anticipated by Wilkerson (USPN: 2005/0015555). 

As per claim 1 , Wilkerson teaches a method allowing a choice of Least 
Frequently Used (LFU) or Most Frequently Used (MFU) cache line replacement (i.e. 
allowing LFU cache replacement algorithm), the method comprising the steps of: 
determining new state information (i.e. new number of times the cache line being 
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read/hit) for at least two given cache lines of a plurality of cache lines in a cache (i.e. at 
least two cache lines have to be examined to find out which cache line is the most 
frequently used compare to other cache line(s)), the new state information based at 
least in part on prior state information for the at least two given cache lines (i.e. new 
number of times the cache line being read/hit is always based on the prior number of 
hits); and when an access miss occurs in one of the at least two given lines: selecting 
either LFU or MFU replacement criteria (i.e. selecting the MFU replacement criteria); 
and replacing one of the at least two given cache lines based on the new state 
information and the selected replacement criteria (e.g. see paragraph [0022]). 

As per claim 2, Wilkerson teaches the claimed invention as described above and 
furthermore, Wilkerson teaches that the step of selecting further comprises the step of 
selecting either LFU or MFU replacement criteria based on selection information (i.e. 
based on counters 220-230 in Fig. 2). 

As per claims 3 and 6, Wilkerson teaches the claimed invention as described 
above and furthermore, Wilkerson teaches that the state information comprises a 
plurality of line use counters (220-230 in Fig. 2), each line use counter corresponding to 
one of the plurality of cache lines (i.e. 310 in Fig. 3); and the step of determining new 
state information further comprises the step of incrementing a given line use counter, 
when a cache line corresponding to the given line use counter is referenced (e.g. see 
paragraph [0022] and Figs. 2-3). 

As per claim 4, Wilkerson teaches the claimed invention as described above and 
furthermore, Wilkerson teaches that the reference to the cache line corresponding to the 
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given line use counter is a hit reference (i.e. the counter is incremented each time the 
cache line is referenced and set to zero when the cache line is replaced) (e.g. see 
paragraph [0022]). 

As per claim 5, Wilkerson teaches the claimed invention as described above and 
furthermore, Wilkerson teaches that the plurality of cache lines (i.e. 310 in Fig. 3) are 
assigned to a plurality of congruence classes (i.e. SET 1 - SET M in Fig. 1 ), each 
congruence class assigned to at least two of the plurality of cache lines (i.e. blocks 1-N 
in Fig. 1 ) (e.g. see paragraph [001 1] and Fig. 1 ), whereby at least two of the line use 
counters (i.e. 220-230 in Fig. 2) corresponds to a congruence class (e.g. see paragraph 
[0016] and Fig. 2); the state information further comprises a plurality of congruence 
class use counters (220-230 in Fig. 2); and the step of determining new state 
information further comprises the step of incrementing a given one of the plurality of 
congruence class use counters when a congruence class corresponding to the given 
congruence class use counter is referenced, wherein each of the plurality of congruence 
class use counters corresponds to one of the congruence classes (e.g. see paragraph 
[0022]). 

As per claims 11 and 23, Wilkerson teaches the claimed invention as described 
above and furthermore, Wilkerson teaches that the cache (i.e. 1 10 in Fig. 1) is an n-way 
set associative cache, whereby there are n cache lines per congruence class (i.e. set) 
(e.g. see paragraph [0011] and Fig. 1). 
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* 

As per claims 13-16, see arguments with respect to the rejection of claims 1-4, 
respectively. Claims 13-16 are rejected based on the same rationale as the rejection of 
claims 1-4, respectively. 

As per claim 25, Wilkerson teaches a cache (i.e. 110 in Fig. 1)for replacing Most 
Frequently Used (MFU) cache lines, the cache comprising: a plurality of cache lines (i.e. 
310 in Fig. 3); state information (i.e. the number of times the cache line being read/hit) 
for at least two given cache lines of the plurality of cache lines (i.e. each cache line has 
a counter, 220-230, associate with it to indicate how many times it is being referenced; 
see Figs. 2-3), wherein the state information includes at least one relative MFU count 
(i.e. the number of times the cache line being read/hit); MFU circuitry adapted: to 
produce new state information (i.e. new number of times the cache line being read/hit) 
for the at least two given cache lines in response to an access to one of the at least two 
given cache lines (i.e. at least two cache lines have to be examined to find out which 
cache line is the most frequently used compare to other cache line(s)) and to maintain 
said at least one relative MFU count to indicate a frequency of use of at least one of 
said given cache lines relative to one or more of said given cache lines (i.e. each cache 
line has a counter, 220-230, associate with it to indicate/maintain how many times it is 
being referenced; see Figs. 2-3); and when a cache miss occurs in one of the at least 
two given cache lines to determine, based on the new state information, which of the at 
least two given cache lines is the most frequently used cache line; and replacement 
circuitry coupled to the MFU circuitry and to the plurality of cache lines, the replacement 
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circuitry adapted to replace the given cache line determined as the most frequently used 
(e.g. see paragraphs [0016] and [0022] and Figs. 2-3). 

As per claim 26, Wilkerson teaches the claimed invention as described above 
and furthermore, Wilkerson teaches that the MFU circuitry is further adapted to adjust 
said at least one relative MFU count when said at least one relative MFU count exceeds 
a maximum threshold (e.g. see paragraph [0016]). 

Allowable Subject Matter 

5. Claims 7-10, 12, 19-22 and 24 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

Remarks 

6. As to the remark, Applicant asserted: 

(a) Wilkerson does not disclose or suggest a single embodiment where both LFU 
and MFU techniques are utilized and, thus, Wilkerson does not disclose or 
suggest selecting either LFU or MFU replacement criteria, as would be 
apparent to a person of ordinary skill in the art. Thus, Wilkerson does not 
disclose or suggest selecting either LFU or MFU replacement criteria, as 
required by independent claims 1 and 13. 
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(b) Wilkerson teaches to use a MFU technique for identifying a likely Prefetch 
line] Wilkerson does not disclose or suggest utilizing a MFU technique to 
identify a replacement line. 

Examiner respectfully traverses Applicant's remark for the following reasons: 
With respect to (a), Examiner agreed with Applicant that Wilkerson does not 
disclose or suggest a single embodiment where both LFU and MFU techniques are 
utilized, however, Examiner would like to point out to Applicant that this limitation is not 
recited' in the currently pending independent claims 1 and 13. Claim 1 recites, "... when 
an access miss occurs in one of the at least two given lines, selecting either LFU or 
MFU replacement criteria; and replacing one of the at least two given cache lines 
Similarly, Wilkerson teaches that whenever an access miss occurs (i.e. a cache miss 
occurs) in one of the at least two given lines (see line 2 of paragraph [0021]), selecting 
either LFU or MFU replacement criteria (i.e. selecting the MFU replacement criteria); 
and replacing one of the at least two given cache lines based on the new state 
information and the selected replacement criteria (e.g. see paragraph [0022]). Claim 13 
is also rejected based on the same rationale as the rejection of claim 1 . 

With respect to (b), as explained above in response to argument (a), Wilkerson 
does teach that whenever an access miss occurs (i.e. a cache miss occurs) in one of 
the at least two given lines (see line 2 of paragraph [0021]), selecting either LFU or 
MFU replacement criteria (i.e. selecting the MFU replacement criteria). 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hetul Patel whose telephone number is 571-272-4184. 
The examiner can normally be reached on M-F 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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